The aim of this study is to analyze the readability of two Informed Consent Forms (ICF) used for the participation in a clinical trial and the correlation of the degree of difficulty with the education level of the participants. The two ICF were analyzed using the Flesch Reading Ease (FRE) and the Flesch-Kincaid (FLK) readability tests. Through analysis by the Flesch score the ICF for selection of volunteers and participation in a clinical trial had, respectively, a value of 61 and 56, while the FLK values were 6.59 and 8.4 respectively. The ICF for selection and participation in the clinical trial was inadequate for 49% and 72% of these participants. Those two ICF used for participation in clinical trials were not suitable for the education of the majority of its participants. Key words: Bioethics. Ethics, research. Clinical trial.
Readability of the terms of consent in clinical research
Regulations and international guidelines for conducting research with human subjects require that researchers must obtain the participants' informed consent (IC) 1 . In some countries, like in Brazil, the IC is a legal requirement and must be embodied in a formal document called the term of free and informed consent (TFIC).
TFIC is the document describing the research and explaining the voluntariness in participating and the retention in the study, which shall provide, clearly, all the information needed to enable a decision as to the subject's participation. This document's indispensable information aims at giving the research's volunteers all prerogatives to the full exercise of their human dignity, with respect to their participation in research involving human beings, through the protection and promotion of the principle of autonomy 2 .
. The Resolution 196/96 of the National Health Council (NHC, CNS in Brazil) defines that this document shall include the following aspects: justification of the research, alternative methods, risks, assistance to the research subject; assurance of information related to the patient's possible concerns during the study; freedom to withdraw at any stage of the research, confidentiality of data collected and reimbursement of expenses or damages. There is a consensus that the understanding of study information and the rights of the research participant can be guaranteed by providing a valid FIC 3 . In order to obtain a valid FIC, it is essential that the information shall be passed on to the subject in an accessible language to all potential study participants 4 .
Currently, much has been discussed regarding the sufficiency of the TFIC for the clarification and effective understanding of the research participants. The literature reveals that many participants, even after signing the consent form, have little knowledge of the information contained in the document [5] [6] [7] [8] [9] . The education level of the participants of a research plays a fundamental role in explaining the little knowledge of the information contained in the TFIC, since several studies have shown a negative association between the level of education and the document information's knowledge [10] [11] [12] [13] [14] [15] . Similarly, the TFIC might be often considered difficult to understand for a large portion of research participants [15] [16] [17] [18] [19] .
When dealing with the analysis of the TFIC's level of understanding, it deserves highlighting a topic that is rarely studied in Brazil: a review of the readability of those documents' texts which are used in clinical trials. The assessment of the TFIC used in Brazil is important in order to consider the educational profile of most part of the population that largely considers a great number of Brazilians classified as functional illiterate or with low formal education 15, 19 . Understanding the information of the TFIC has become even more important in the context of clinical research for various reasons, such as the complexity of the information contained in the TFIC on clinical investigations and risks associated with the subject's participation.
The complexity of the TFIC used in clinical research elapses from the very nature of these investigations, requiring a detailed explanation of their methodological procedures. Therefore, the inclusion of such information may affect the understanding of documents, given that the methodology of clinical research is often unknown to the research participants 6, [19] [20] [21] . We know that clinical trials are experimental investigations in humans, involving them inevitably in prominent risks. Thus, a proper understanding of the information is essential, whereas the risk associated with a decision must be proportional to the necessary autonomy for its effectiveness 22 .
The above mentioned impasse engendered by the need for the research participant to understand the TFIC, and the difficulty in understanding this document, which has traditionally been a characteristic of it, make clinical trials a field of interest for the development of research able to profile the reality and contribute to the TFIC's planning and obtainment process, validating their application. Based on the foregoing, this research aims to analyze the readability of the consent forms used in clinical trials and to correlate the documents' degree of difficulty with the education profile of the participants. The study also aims to verify the information requirements to be included in these documents, according to Resolution CNS 196/96.
We emphasize that this article was based on the recommendations for obtaining the informed consent for research participants, which were proposed by Resolution CNS 196/96, considering the relevance of its validity during the course of this study. This resolution, however, was repealed and
replaced by Resolution CNS 466/12, published in the Official Gazette only on June 13, 2013 . This new resolution addresses in a didactic way the process of free and informed consent, demanding the research's participants to be informed the same information contained in the previous resolution.
Method
This is a cross-sectional and descriptive study on the quality and readability of two TFIC which should be signed if the volunteers wished to participate in a clinical trial of intestinal helminthes. The first TFIC (TFIC 1) was related to an eligibility study, preliminary the clinical trial, which aimed at recruiting potential participants for the clinical research. So that volunteers could be triaged for the trial, they should participate in this first study.
The second TFIC (TFIC 2) was referent to the consent on participating in a clinical research named "Double-blind, randomized, controlled study of the tolerability of regular consumption of a mixture of oils, in adults living in an endemic area for helminthes (ABS-00-02)" -whose objective was to evaluate the tolerability of functional food with anthelmintic qualities in adults living in areas endemic for helminthes. So that the volunteer could integrate the clinical trial, he should necessarily participate in the eligibility study and subsequently sign the clinical study's TFIC. Thus, it was necessary to sign two documents so that volunteers could enroll in the clinical trial ABS-00-02.
The research was carried out from August 2009 to February 2012 in Americaninhas, a Municipality District of Novo Oriente de Minas, located in the middle region of the Mucuri Valley, northeast of Minas Gerais/Brazil. The inclusion criterion was the participation in the clinical trial ABS-00-02, i.e., the signature of the two TFIC; while the exclusion criterion was the participant being illiterate, as it was considered they could not read the document. It is noteworthy that these participants' TFIC were obtained through the reading of these documents by the researcher, before a witness. On that occasion, all the participants' doubts were clarified. With regards to family income, age, race and gender, no statistically significant difference between the illiterate participants and those who had schooling was observed.
Participants in these studies were men and women aged between 18 and 45 years. The education profile of the trial participants was assessed by a structured questionnaire administered one week after signing the informed consent of the clinical trial ABS-00-02. In the questionnaire, the participant was asked about his formal education and age. The responses were recorded and tabulated in the software SPSS (Statistical Package for Social Sciences) version 17.0 for Windows. The number of years of education was categorized according to their year of formal schooling. Data on participants' age and their education were presented and analyzed using descriptive statistics.
The TFIC were analyzed using the Flesch Reading Ease (FRE) and the Flesch-Kincaid (FLK) readability tests, both methods validated for the Portuguese language 16 . Such readability indices are mathematical models that assess the structure of a text as to their sentences, paragraphs, and number of syllables of words (size). The identification of the elements required for the calculation of these indices was operationalized by Microsoft Word 2010 software.
The Flesch Reading Ease index rates text on a scale of 100 points and the result classifies text according to the difficulty of reading ( Table 1 ). The The Flesch-Kincaid readability index has been the most widely used to assess the readability of a text and its result estimates the years of education needed for proper understanding 23 ( Table 2 ). The FLK most effective values are the ones requiring 6-10 years of schooling 16 . The following formula was used to calculate the index: FLK = [(0.39 x average words per sentence) + (11.8 x average syllables per word)] -15.59. The quality analysis of the TFIC was made by checking the information required by the Resolution CNS 196/96 as well as the presence of this information in both documents. In this sense, the quality of TFIC refers to meeting the research information required by that resolution, which shall be present in these documents. In order to perform this analysis, we used a script to assess these documents 18 , in which the items indicated as required by the Resolution CNS 196/96 were assessed according to the following topics: absence of the item; quotes the item without explaining it; quotes and explains the item. This study was approved by the Research Ethics Committee of the George Washington University (Washington/USA) and the René Rachou Research Center (Minas Gerais/Brazil), as well as the clinical trial ABS-00-02 and the study ABS-00-1, all approved by the National Committee for Research Ethics.
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Results
A total of 148 volunteers participated in the clinical trial ABS-00-02, who had first signed the TFIC 1 of the eligibility study and, later, the TFIC 2 for participation in the clinical trial. Of this total, 23 volunteers did not participate in the study because they were illiterate. Thus, 125 individuals participated in the study with a mean age of 34.2 years, and minimum and maximum of 18 and 45 years, respectively. Most participants were female (65.2%), married or in a stable union (77.7%). Regarding the participant's education, 49% and 29% had completed the 1 st to the 3 rd grades and the 4 th to the 7 th grades of primary school, respectively; while 13% had attended between the 8 th grade of primary school and 1 st year of high school. The other participants had attended the 2 nd or 3 rd year of high school or incomplete/complete higher education (9%).
It was observed by the FRE index applied to the TFIC 2 of the clinical trial ABS-00-02 that the degree of readability was 56, a result that is fairly difficult as the structure of the document. By the FLK index it was obtained the value 8.4, which corresponds to the need for at least eight years of schooling for proper understanding. In terms of school equivalency, if necessary, it means to make the completion of at least the 8 th grade of primary school. Considering that a minority of participants (22%) had education above the 8 th grade, this document was considered inappropriate for the other 78% of participants whose education was lower to eight years of schooling.
Regarding the eligibility study's TFIC 1, by assessing the FRE index the ease of reading was 61, meaning that the document's level of readability was considered "standard". By the FLK index it was obtained the value 6.59, which corresponds to the need for at least six years of schooling to adequately understand the document. In terms of school equivalence, it means that the person must have completed at least the 4 th grade of elementary school. Whereas 51% of participants had education above the 4 th grade, this document was considered inappropriate for the other 49% of participants who had lower education.
Regarding the quality assessment of the TFIC studied according to the scale used in this study, it can be observed that these documents are well prepared technically, considering that they contained all the elements described in the Resolutions CNS 466/12 and 196/96 (Table 3 ). The analysis of Table  3 shows that in both observed papers the form of reimbursement or indemnification of expenses or damage incurred by the study was just cited, without a proper explanation of these themes. Table 3 . Items of Resolution 466/12 which must be present in the term of free and informed consent and the presence of these items in the TFIC of the studies ABS-00-01 and ABS-00-02
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Item ABS-00-01 ABS-00-02 A P P + E A P P + E Rationale X X Objectives X X Procedures X X Discomforts and risks X X Alternative methods X X Form of responsible monitoring and care X X Subject's freedom to refuse participating in the research X X Guarantee of confidentiality X X Forms of reimbursement X X Forms of indemnification X X On the methodology X X Expected benefits X X
Note: A -Absent, P -Present, P + E = Present and explanation.
Discussion
The TFIC used to participate in the eligibility study and in the clinical trial ABS-00-02, which were analyzed through the FRE and FLK indexes, were considered unsuitable for a large proportion of trial participants, the first being inappropriate for volunteers with formal schooling above the 4 th grade of primary school and the second, for participants who did not complete the 8 th grade of elementary school. Given this reality it stands out, however, that these documents have better readability than the TFIC used in clinical multicenter studies conducted in São Paulo, where the coefficients of readability FRE ranged 32-44 (arithmetic mean: 38.5) and medium FLK of 18 years 18 .
The concern with the results of this study lies especially in the inadequacy of the two TFIC used for participation in the clinical trial ABS-00-02 to the education of the majority of its participants profile. The discrepancy between the education required to understand the TFIC and the sample profile in which this document was applied was also perceived in a study conducted in Porto Alegre, in which it was observed that for the understanding of 91.7% of the TFIC used in 1998 and 1999 eleven or more years of schooling were needed, but only 16.6% of the population had met this profile 23 . Similar results were also found in other studies conducted in Brazil and France 24, 25 . This problem becomes enhanced when we consider that the education profile of the participants in the clinical trial ABS-00-02 is similar to that observed in other clinical trials in Brazil. It was observed that the sample profile of studies with participants from clinical trials conducted in 17 public hospitals in Brazil and in specialized centers in clinical research 26 has a similar percentage of participants who had only completed elementary school. Considering that in this study only 40% of respondents presented adequate schooling for the understanding of the document, the others shall probably have encountered difficulties in understanding the information contained in the TFIC, a fact that allows us to consider it as "inappropriate", preventing thus the effectiveness of the consent. It is known that a misunderstood text can result in impairment regarding the information clarification, the voluntariness, and the consent itself 18 .
Besides the ethical implications on the validity of the free and informed consent of the participants in the clinical trial ABS-00-02, this discussion shall be extended to other contexts in Brazil. It is noteworthy
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that the situation observed in this study reflects the educational debt of the country, where 28% of the population between 15 and 64 years old is considered absolute or rudimentary illiterate. Among those who attend or attended the 6 th to the 9 th grade of elementary school, 24% are still in the rudimentary level, i.e., the can only read and understand short, simple sentences, such as news headlines, for example. Among the people who attended any grade or completed high school, only 41% achieve full literacy level 19 .
Not far from this situation, in Minas Gerais, within the population group of 18-24 years, 44.5% of the population has less than eight years of education, and among them 3.3% are illiterate. More alarming situation occurs in the adult population (aged 25 or older), in which these rates rise to 67.9% and 14.8%, respectively 27 . This situation worsens in a micro-regional analysis, since in the municipality of Novo Oriente de Minas, among the population aged 18-24 years, the percentage of people with less than eight years of education reaches 75.4%, with 19.3% of illiterates. By extending the discussion to the adult population (aged above 25 years), these values rise to 93.2% and 57.1%, respectively. Indeed, this age group, on average, has two years of study 27 .
Faced with this alarming reality, it is important to reflect on the impact of that situation in conducting clinical research in Brazil, as many participants may not be able to read and understand the term of free and informed consent. This document, according to Resolution CNS 196/96, shall be applied to the research subject and it is advisable to ask its perusal as well as its verbal explanation 4 . The discrepancy between the educational profile of Brazil, in almost all its regions, and the appropriate level of education that is necessary for understanding a TFIC bring up the need to promote discussions and reflections among the scientific community, universities and civil society, in order to intervene on this overview and build transformation pathways of this disturbing reality.
It is thus put under discussion the authenticity of the consent of participants who may not have understood the research and the procedures that are involved in it, although they express permission of their participation by signing the document. Legally, there is consistency with the requirements of Resolution CNS 196/96, but we question the ethical dimension which involves the autonomy to consent without understanding what the research proposes.
Given the fragility of the educational process in Brazil, revealed by the significant number of illiterates in the country, associated with the complexity of the terms used in the TFIC, especially in clinical research, we come across the outlines of situations that reinforce the logic of domination exerted by health professionals and researchers on the population. Before the social determinants and the inequalities to what much of the Brazilian population is routinely exposed, we question the ethical implications of a practice that, legitimately and in accordance with statutory and legal requirements, has put people in a position of subservience, harming the ethical principle of autonomy. Thus, it reinforces the logic of empowerment from knowledge, a technical knowledge that is inaccessible and beyond the possibility of comprehension of a given population group. As they do not understand, there are no questions, reflections and critiques, causing the subjects to submit their lives to the researchers' interests and the determinations of health professionals.
This reflection resonates with Foucault's perspective of biopower. According to the author, biopower refers to a logical assignment of life from its application in biological fields, backed by scientific knowledge and technical knowhow that establishes knowledge-power, which, in turn, creates control and domination mechanisms on the subjects 28 . It settles thus an asymmetrical power relationship between the researcher and the research participant. In this respect, the researcher who detains the research's technical language transposes this language to the TFIC, making the understanding of participants inaccessible. And before this limited understanding that participants have of the research in which they consent to take part, their freedom of choice and decision making is almost nonexistent. Thus a major contradiction is settled because while the TFIC is intended to protect the autonomy and informed decision-making of individuals, it can also be transformed into an instrument that legitimates the domination strategies over vulnerable populations, bringing ethical implications of major proportions.
It shall be noted that despite the implications of the inadequacy of this document to the education profile of the participants, this reason shall not be solely appointed as a barrier in understanding the TFIC's information. This conclusion is supported by a study conducted in France, noting that improving the TFIC's quality and attempting to adapt this document to the education profile of the participants had not improve the understanding of the information contained in the document 29 . Another structural element assessed in this study relates to Readability of the terms of consent in clinical research the provision of required information for a valid free and informed consent. It was observed that the TFIC had evaluated all the information described in Resolution CNS 196/96 as indispensable to a valid FIC, as well as in Resolution 466/12 30 . However, even the disposition of all this information is not able to explain the inadequacy of this document to the sample profile of clinical trials, since studies conducted in Brazil and in developed countries have pointed to the possibility that the TFIC is complete and at the same time, easy to read [31] [32] [33] .
Final Considerations
Before the results of this study, it is concluded that the TFIC for participating in clinical trials may be, for a large portion of its participants, a barrier to the research information knowledge. Accordingly, this document may not achieve its role of promoting the autonomy of participants in the studies, revealing a major contradiction that can even put its reason to exist under discussion, considering the way it is structured.
The development of a TFIC at different levels of readability, according to the respective formal schooling required for their proper understanding, can be considered a possibility to circumvent these barriers. The development of educational interventions related to the FIC also emerges as a possibility to circumvent the TFIC's failure in disclosing information. This strategy has proven effective for participants to understand the survey information, such as its objectives, nature and the rights of the research participant 5 . Resolution CNS 466/12 has also introduced the research's term of consent as a process of consent, and not just as a bureaucratic process of signing.
We emphasize that the results of this study remain current even with the repeal of Resolution CNS 196/96, given that the Resolution CNS 466/12 recommends that the research's participant shall be informed about the same aspects of the previous resolution. Similarly, the results of this study imply the need to consider the novelty brought by the new resolution on research ethics, in which, to be free and informed, the consent cannot be restricted to the bureaucratic signing of a document, but to a process of mutual trust between researcher and volunteer.
The results suggest the need to further enhance the debate on the purpose of the TFIC. This document does not, therefore, correspond to a mere formal requirement which makes it feasible to conduct research with human subjects. Instead, it answers to the broader ethical perspective whose commitment lies in building citizenship and the respect for the participants' autonomy.
Thus, the TFIC structured as inaccessible to the participants understanding can be considered a device 34 to strengthen the strategies of biopower through which it produces and perpetuates a controlling relationship between the researcher, holder of the knowledge and technical language contained in, and the research's subject that has his/her autonomy and otherness kidnapped by consenting to participate in a research whose purpose he/she could not understand -which suggests questioning the authenticity of their decision making.
Given the existent gap between the language of the TFIC and the social reality of the majority of the Brazilian population, it necessary emerges a discussion on bioethics of protection and the vulnerables' issue. The social organization of Brazil and most countries in Latin America is marked by strong inequalities, besides the restricted access to formal education, both in regard to the years of education as to the quality of the education that is provided. This reality determines that the subjects who are part of this context may experience adverse situations, for which they have no coping skills, creating social determinations that put vast portion of the population in a condition of vulnerability. Vulnerability is a concept related to a specific condition of existence of particular population groups exposed to adversity regardless of their wills, for which they have no needed coping means. In this paper, we have considered the few years of study as a situation of vulnerability, which makes them unable to understand not only the TFIC, but other issues related to the everyday life, as well as their choice's possibilities and autonomous decision making 35 . This study also highlights that the provision of all information described by the resolutions on research ethics does not necessarily imply a greater difficulty readability of the TFIC. Therefore, it is emphasized that all this information must be presented in these documents, but considering strategies that can facilitate its understanding. As a strategy potentially able to enable more effective understanding of the TFIC, we may cite as an example the implementation of educational interventions related to the process of obtaining free and informed consent, as a pedagogical resource capable of promoting awareness regarding the information in a clinical trial 10 ,
